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(57) Abstract; A method for processing a thin film by irradiating 
it with a light beam. One irradiation unit of light beam comprises 
irradiation of the thin film with a first light pulse* and irradiation 
of the thin film with a second light pulse started with a time lag 
behind irradiation of the thin film with the first light pulse. The 
thin film is processed by repeating irradiation of the one irradi- 
ation unit and the first and second light pulses satisfy a relation, 
( pulse width of the first light pulse) > (pulse width of the second 
light pulse). Preferably, the first and second light pulses further 
satisfy a relation, (irradiation intensity of the first light pulse) ^ 
(irradiation intensity ofthe second light pulse). A thin silicon film 
having a low trap level density can be formed by irradiating light. 
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S. 1 

SK£*fl ^ 

* *»a* «w- s«^^<^ ab-si^ nm- $ a&q&vw aj**M 4m $^21 

-£2] ?* £^ S? ^2:^71 fl##*H #3" 3 °1 4. 

4371* 

•frel7l* -y-oll W e^1^(TFT)# <|^SKr tHS.^ 7l*S*i ^=£3* 6>#5li -Sel^ TFT71* ^ <&J 
el€- TFT71** ^ <*r <&A. ^ul -PrS. 300 t3£.<>l ji, o]ig-SL 1 cm ^sec^i^l ^flel«H »1 

^m*>^ Sic}-. °1 7l*£ n]l e^^^ (am) ^^^ift^oKLCD)^ $i<H^1^ zj- 3^2} ifl^ S^^] 

A>*sJ.3I. 3^ ff*6.<Q ufl^l^ 5=eHal 33 2]S(IC, ^Hl^ 7l«- LSI)«fl 2l*fi t^-^. 

t}-. zj- SB^t). i^^l ix]- TFT7> l-o^l nfl&ofl, ^€ E-EHb} SH3,<$*\ ^-§-21 $.7} -tfjilt- Jiiflfe ifl 
A]tt. »le^i| LCDofl BHW.'aSiSa. 3^- ^-i- °4* ^ «r^* ?Hr4. ^7+ 

*r, «fl* *?1, ^"S^* A]*«H 1000 t^S^ LSI4 -S-A>th jl* SS^^t A>*tt£3.*Q . o^S. 30 

vfl^l 100 cm z /VsecS} ^tt* °4* ^ fl=k «14 fe* ?fleW o^S] oj)«- °1>3 3***11 <>W q 

-8-^- 3" T»-**fe JJ-rS: TFTSf **H, SJs^tJh ^-<S -ft-El7l# ^ ^-A]ofl 4= ^ 

4al 3.+E.2\ ^^^°fl ^ ol^ol Stl4. i^^-. jlffl^Efl-ol 2l«fl AM-LCD7m4 ^ 

« sej-oiHi 2| 33 33.3 3j)3q 7 ]. fl-hH-*W, l^^M *|e|» «■ ^ ^7l nfl 

!-o]t}. nfl^ ^e]s. TFT7l^ 4«1- *^ a* HS^li# A>-g-s>^ ^1-51 2Sa| 

^7> ^ q>&q$ -fr^l* A]-g.^ «^ 7 > ^2fl^ TFT HS.^iS) ^^o] * 
A*fl^-H. 5fl°l^ 71** 43««t£| ^1* ^ 7]*oi ojijL 7 ms\x. $X^. 



^(1101)<M1-*1 ^s\^r ^1^(1102. 1103, 1105) ^ ^-^^ 59J^-« ^«]-7l ^Sfl ^s]E|^ 

^:£2.*m-°l*)(1104) *fl) ^«fl #3.(1106)# *el7l«:(1108)^ -gal 

& ^(1107)^ «*5S|^S *Bl7l*(1108)<HI «1*J 1 SA> i§^7> 3-71 mS-o|, xyi^fl 01^1(1109)^2] 

-^e|7l^:(1108)*ol§.A]^o^.^ 7l«:^-2l ^2l£l aflol^l 2A>7> <8«8^. xy^o^l (H09) rfl^loifl, 

-8-7] ^-^4i7V?* ol^l^fe ^6]^ i^|«>W* 2^171^ HJ-^S 7V*«H*. Bflo]^ 2A>7> «* ^ 

^ ifloHA-i ^ ji&sL 7 fi^2i7l ^se^lfe sa^. a. €-S-ofl m-^fe ^ei^ nj-tij-oi * 

Bl7l^ol E- ^1^(1110)2}- 7jft «>* 7l^(llll)# S^al, 717413 Aii. ?WS^f 71^2] fl# «^tf* 
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£, 444 4^ 44444 244^. 444 44 44 444 44€ 444 4444-H, 44 J= 44^44 444 
* 444 s-^47- H8443^. 711444 44. * 444 444 71* 44* 3^*5. 44 4 $4 444 ^ 

4^4 4447} 7 r 444 434). 44 4^444 44 444 £4 -8-21 44 44 444^4 ^-£^1 H>£ 
4 444sL* 444 4 444 $Z4. 44 ^.&4 floWS. 7fl44 H>Si}- ^-Ol, #44 Sflol^oH H] 

44 44£ 444 4444fe 50-500 mj/cm z 4£4 24 7^7} 4-2-44. 44. 44 ^*^^S. ^ flfc 

4^444 444 44 44£ 44 1 J/pulse4£4 -a. 44 444 444£ ft 44 4 44-8: 2-20 

cm z 4£4 444 4^4. 444, 4* 44. 44442 47X37 cm 44 444 444 44444 444fe, 44 
£ 87 44 8704^4 444 3&A>7> 4-fi-44 44. Im44 4£4, 44 4427 r 4444. "HWIa 24 7fli 
47} ^7 r 44. im^S, 4§ *l)44 444fe 444 44 44 £154 444 44 4£ 744 ^444 24 

444 44 *1444. 



44 44 444 44 44 44 4£4 £444 3444 fl«Mte. 4t1I45-211167± 3-iL(4-44 

3- 315863:i:)4 444 am 44, £4*4 4444 4442Ji4£ 44 ^fS}il, i<i 4H 44^4 44 44 

it 24 + £A> o§44 C-l^ + 24 + 24 444 + ... * 444fe 44 4 42.4 44 #44 44. 

£164 (2)4 444 44 44, 4444 444 ^444 (4 44 4)4 4f-4 ^xatfls. 444^- 4444. 

=l&$i. 444 444£ 44 4^4 ^ flfe 44 7j-£ ^44 ±5 44 io %(44 ^7-d^£4 4i5Ji°w * 

^1# ^1-8-4^, l^.i/^i xfl^l 20^^/^dt ^£4 a4# 441- ^-f , 4*1 4ie ^s> 7 1- ±5 ^fl^l 10 % 

# ^oi, |4n-S -goH-b 4^ 44 ^ 4^^ 44 H€4^4 ^°1 fMt^'iit ^4 S 
fe4fe €-^7> flfl4. 4*1 i4«>ifloi4. 1-4^, ^)ow ft?! 244 4^4 *^*H 710]^, 7^ ^ 4^-4 
°1 «~3- < H44 ©JflTl- 4i fl4. °1 Ji^* ^44 41 <W. 44 *H ^4^ 4^1 44 4^144 47> 344 ^°14 
4 44 4^^-S.^, i44 ? J4 4^5-S- ^1>I14 ^fe Sl-°-4 ^-44 44* 444^1 4fe *^|7l- 5iSi4. 4. s.1741 

4- 4^ 44 §oi, 24 444 4*4 444 ^IHtla 444 44. 4 £4 44<fl 444 41 4i^l 7> 
4 4444^1 «44 ^44 444J!. £ a4 7fl4iofl 45). 2 a> 7^ 4301 ^444 ^€-ofl, 4*4 4^44 H4 
4^4 i4 4 44 44 4^4 444 5444 4* ^ 4fe 5-471- 5tf&4. 44 4* ^4444 44 44AS4 

£164 (i)°0 444 44 44, 444 444 ^4 44 44AS.4 sa> 7 fl4 4444 ?MtAS^ 444fe 
444 444 4 A4. £164 (2)4 444 44 4£ 4444 444 ^4444 444 444-°-^. 444fe 44 
4fe 444 4 Si4^i 4fe 544 4534. 



£4. 44 44* 4444 444, 471145 -901913: 4ja4H4 4^444 444 44 44444 444 ^4*1 
44 44 444fe 444 44* 4444 44^4 4444 414 444^ 44. 4, £16(3)4 44 
4 44 §4 444# 4^ ^443. 44 4444 44fe a4 44S.4 ^4444 4*4 4^.4 44* 4444 
£^4. 4£7> 444 44444 44^ 2:4444 244 4 44 $4. ^44, 4 444 444 44444 44 
4 44AS.4 S471- 7V4«8444, 444 44^ 44 444 4444 »fe 444fe 444 444 ^44. 3L7} 
4 444 4444 47l 7>i4 444 44 444 44^ 444 ^44 4 444 444 ^4fe 44 44 44 
444 44^ 444 44 £44 4444 41-4. 44 a^S4 444 447> 4$i4. a. 4447> ir4 

4fe 44£. 2:4 4£ 444 444 44^ 44 44 4£4 444 2444 44 £44 4444. LCD 44 4 
44 444^44 444 4444 44 44 44 £44 4£ 444 444 44 *4 4^4 44 444 44 

7>-«4fce4i7>saja4. 



^■44. 444 44 4£ 444 2^f* 44 44. 444 4£ 44 444 4^ 2:44^ 444 ^4 43. 
4 S.44 4444(Ryoichi Ishihara) 44 44^ 444 444444 444 4444 4 *i 44^1 £4(Effe 

ct3 of light pulse duration on excimer laser crystallization characteristics of silicon thin films) 7} 4-8" ^4 

4 44 44. vol. 34. No.4A. (1995) PP 17594 711444 44. 44 ^4 444. 444 4444 5.3-4^ 
4 4444 44^4^4 444 Ji4 4£fe 1 m/sec 444a. 4£4 14 444 44 4444 a4 4£4 4 
44 4-8-44. 31471- 4S.4 4^4 42 444 4^* 2^>4-°-S4 42 244 444 S.4 a4 4£7 r 44 44 
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34 43* ^ Si^i 4fe 3W4- £18°fl 44<fi «W *«■ £3 S3 £A ft4(*14 o]^ ^)o(| s] 

8fl°l*l 1^^1(11 «tt £.19011 44\E 4£«.^)3 24-4 TO 432^ *£7> *HMlS7>a-s 

€4. ^^SiS] *jUS4I *ul Al^l-g- 7}*1 ^1, *fl7l ££-4*1 ^4^4. q 7 )*\, ^El^ oL 

#7> ^3l^-7l« 7)1^ 71^ «i «hf-S| I^AS 33144ft, -8-71 3L# <*r£3 ^S*l*r <>144 *!A3. 44 

MM44. 



uiJJ- #££} 3j^*l = >ge]^l «HM/+3Al2 



4, -fial*^ 4=^7> <a34ft, ui4 4£# 4?11*>7] 4H*1te 4-0. ^#4 44#47> 43:44. 44<4 «Sfl4 

3 A3. 43l# -fWft H341i°lft, o^o] ^.<g*fe oflu|xl ^ Sflol^l 2*} oflu^lf. 3.A f^, * 

3.x\1}sn 44)7} 71-^44. aft 31 4?1 *4 *M<* 5tf°W£. *133:n. 44 ab4 °M4£l ^tfl^- 43 4 
3:34, 41341- <a A?lfe *»17> $184. ft43ft -8-8- 4144 3-441 sa4*lfe £184 4£ oUM*! ft 
44^*1 »a, 7>«4*lfe ^.jes] ^zj-AHfe 4*34 4;g.§- 4*1 434441 £.444. 4*1 14*14 

14 #£7> ?14 j^je^ 4^4£ 4*|fe 34. 4^3 eiHW^ 1347} -«7]fe SW, #4 14 Hfl^l 3*9 
4*s)^0 3 131) 3L$7\ *§$$7] nfl-g-oJ4. 44ofl 5a<H^fe -*7l «-ft ?4|£ 7l]Alft 44 ^0], Sftofl 44 
6^51^7} ©>44 nH3*||» $34te ££ 5a4. "113*l)fe 413 44 44 413 4441 »1«B ^ <a3°l 4ft 

471 nfl«4|, <a^l fLtt<(M7}tfr&l#3L, 4|# »ft 44S5a7]iElS.5l * 

a] ^*>, ^ AH ^ 3 ^2fl4^ 4^4. 



# ^^r. *7l* «4* 44471 41 «W. — ^ ^^1 «E7> 4^ ^51^ 44* *a*H 4<l — -r-^A 
S, ifl^^*11 ^^4fe 71^-i- »1^4 ^H, tflft^ 71^ 4011 #?fl n 71 -gr-8-471 71^/^11- 
^R4fe cfl sl4. 

■S- *^sl a ^i+ai -s-aj^, n«- <8=^£1 4ial*4* 4-8-*, 4 ^«H4 4^* 4£ €^11 3-4^ B^l^* $2i*\- 
tt 4*1# ^l?4fe HI 5U4. 

(1) * IM* 44«. 44*11 *«* 2W^«I 47l 44* ^al4fe 44 ^sl 4^<=»1^, 

47l ^2;A> 13-^7K *lll 471 44AS£l 2:A>fil-, 47l ^1 %%±SH -$7] ^ASSl 24-5} 7fl^lS 

-Y-Ej Al7>^ O.S ^l°!Al5^Ai 7flAlfi)^, ^2 Aj- 7 1 ^Bl"AS.4 &}3. tHI^jI, Aj- 7 1 ?J2A)- SAj-f- «> 

4«B4 <94AS^ 471 44* *lel4fe ^°U, 

47l ^li « ^12 4€ife. 

(47l ^111 ^-€i.fil ^.i ^-) > (47l *)2 4€i^l 

* 444fe ^* 4^8 as. 4fe44^al 4HM ^«H?!4. 

(2) 7fHi4°H 7l>fl^ 44 ^21 ^la, 
471 i <£ 47l ^I2 4€^fe, 

(471 ^1 4€^4 ^4 7^£) > (Aj-71 *H2 4€^^l SAV 7^£) 
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» SE* 4^4fe 4-8: 44 AS. *fe 44 44 444 4444. 

(3) 4i*«Q 443 44 44 

#4 4l S?#4 42 44ife, 

(#4 41 41^4 2A> 4SL) < (-8-71 42 44^4 iA> 7^£) 

» a* 44-^sL 4fe 44 44 444 4444. 

(4) 43*4 47fl4 44 44 ^ela, 
#7l 444 a-Si:H4431. 

-8-71 41 4€^4 3&4*#7l a-Si:H444 44 4^444 4* S«l3L, 

#71 42 41^4 2A>^ -8-71 a-Si:H44 -g-g- 4^4« 444 4* 44 4* 4-4 A3. 4fe 44 44 440I 
4444 

(5) 444 #U-g: aA>*A3.4 #4 44-§- 444"^ 44 44 #4431, 

4 1 4 1 4^ #€4. 

42 ttit 42 4^ #44, 

#4 444 ^2A> #4) 7>. #4 41 #4:^4 ^"71 44A3.4 2^44, -#7l 4l 44^4 44 44AS.4 SA^ 
7flAlS^-E] 4?KS|A£ 44444 4^15)^, 42 #4^4 #71 44-2-3.4 2x43. ^44^, #4 USA} 2: 

Al* 44414 4^AiiL4 *7l 44* 444fe 4*tt* 44^Ji. 
#4 *Hi « 42#^fe, 

(#4 41 #€^4 4^ ^) > (#71 42 #4^4 3-) 
-g- 44>*Kr 4* afe 44 JHel #44 4444. 

(6) 4 5*4 7l 4 4 44 4 4 #4 4 3i, 
#4 41 ^#4 42 44^, 

(#4 41 44^4 2:AV 7^£) > (-y-71 42 #4^4 2:A> 7^£) 

» 4^4-te 4* f^AS s>fe 44 44 444 £4*14. 

(7) 45*4 4 4€ 44 44 #4 4a, 
#4 41 « #4 42 4«ife, 

(#4 41 44^4 2:4 7*sl) < (aj-71 42 #4^4 sa> 4£) 
» 44*>fc 4* 4-4 A3. 4te 44 44 444 44*14. 
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(8) *H7*ofl 7]tt 

s$7] S^o] a-SlrH^ljl. 

#7l 4 1 2:A>fe #71 a - Si:H*W <H "1 3 o] %A] 9] 7] 3 $ 3 °1 a, 

#71 7|]2 2^Hr #7) a-Sl:HSh5l ^M^^i" <*7l 3* ?J?I +3 A3. *Rr ^ *l2] #*1t> 

oJo^cf. 



#*Hr #$1^3 #3 3=A> 4 ^BHa^^g: SHl^M Ifr* 37)] *fe 3M + 

^)AHsj]ol^fil- £+ 7 >^Ol^^Alfe, ^ ^?V+ 37|sfe -f-ofl #€^1 «^ +°1 91 3^1. ^1 

^^1 t^aI^ ^oi£ ^si ^.i(^i2 ^i)sl 3&a>* *8*o.3.*|, £fSJH AW7]- 7>^-^l«V. ol7H /,}%. 
3fe *fi2 «i 7j-5Li f - ++ Tfl^SWI £-8-* #£(*|1 ai#£.)ofl Hl^| afli ^£ Tj-JEofl u]«||>| #@|ol 3+ 

*i ol-S-tt *r 5tW. aefl^ Till «i jHM #3°1 ^ a>+«h *)3 ^-i- aWWa, 412 *i *1^ 

Si «J°f]fe ^ (^i 7j-£)ol ^jul, £i #01 iLCf 3j+ 54|Ol^# A>+^6.S.^ tjZl- +£. tJo]* 0]^<L 



*flis, -8-+ Al-g-* 4^ *ll#**7l *** ^ #£3 

(4^ <S#)7> -8"8+ 41* Till ^iofl flo^ oflvi^Sl ^-Ojol ^lTlAS tUMHS, ^-fr-g- Xfl 

^fiSX| a-Si:H^- a>^-* 7J+ , 7>tofl <WW^ ^3*1 ^ S&°] a-Si:H 

l-al-^V CVDIi AS. ^#<>1 7V^*>ui, *5MH jq++ Tfl^Sj- $s.°]t±. ^isl 
#7ls)-7T flUHfc. -8-8- «l*>s 7V1*M filel *7Tft fliTf fl*K "aa|>|,- -8-* 41434-1 ^ 

ol^^^(7fl2 ^.i)*irl.£ S^a 7^-£(±^ 3:A> 7^) 7 > ^Jl +ol ? 1 ^-(Tfll ^.^)+ SA}*o.S.^ 

ol^Al^ ^, ++ Tfl^SH 7(12 l^Sl 2A># «8t!:i}. 7j2 ^^51 4)1 ** 

^E-+ Till ^3 ^ <H^ * BHtgcM 2:A>€4. ^2 ^^^1 ** Tfli «isl **<>1 ^l+£|£+ 

SS^Aife, 7ll^^^-Al2l 4JZ1- +£. 7^^- Oi^^^ 
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ElH 75 nm^l 4i3ft 4441 44 308 nm3 «*XM* e WS 2:44 34.3, ^Z) *tg<>14 ^tfl 4)4 

3£(Cooling rate. K/sec)4, 2A> :£3 43 SEM *HM4 °M4 444- n l ; t ;: 843 2:A> 7 J£3 ^^)# 

44^4. £19^=. ^^ofl 443. 3M*13 44 4^ 41°14. 37fl^| ^334 4^ul 44 444 4 120 n 
sec<fl »1€4. °14 4ft 4^ 41ft #7l ?*1 4^°!) 7l7flS]<H ?ift *i 4 21.4 nsec3 3a}41 4^°fl 3*1) 5 
Bfl *143 44 ^£L£, 4°4 4^ 2AM <H£ 47I 43 4£ 7M4 «><q- 44 ^?£3 7i4°14 

tt £4« 71 tfl* ^ &4. olsq- 4ft 4^41-1- Af-g-4 sfl°M t«434a13 ^*1?114£3. t 1 * 43ft3 ft 

£-44 44£ £l2°f) 44^fi 44 4°1 €4. £12*r 43ft 4^ 75 nm, 7l4°fl Si02. XeCl3M3(44 308 
nm) 2*4 450 mj/cm 2 91 44 43ft 443 ft£€4# 4444. A2 44 3 34 43 4&4£r 4 60 nse 

c 3. ft£<>I| 44°4 ^4°-3. 4444. (5E. ft 44HI<*1ft 44 4^3 °.S4 «1 34 43^3 44 44 

43. $X5L, -g-al^ 4?3 4ftft 4*03 734ft 4 = 4. 4*1 43440] goJ4fc 34ft. 44 43ft3 4SL«44 
43471- 4.S.44) £4 ft 7l*7l* 43 ^4*1 71)3344, m $3.7} €414ft 100 nsec3£3 7l*7lfe P|"f 
443ft 34 4 4 s Sfl4. 444 443 4£-4ft 120 nsec 34°flft, 44 -g-#4 >#4 4^4 43 -§-ol44. 34 
3*-§., 411 434=1711 «JM4fe' «"|Sl|3.^33 :a4.433 34, 43 ^23 13°fl 4-8.4 4 
44 ftal 344 oj-g- ^ Sal, 443^(33tf)3*l|* <8444. 414 S.114 £12«fl 444 ^3^3 451 
- 34 4 2A> 7j-£ofl cfl*H 44 4S *3 *|ifl ^z}- ^JE* «Hfl*ft ^4°14. 2A> Tj-^^ ^tfljq. 

^4 #E7> ^7>*>fe ^-g- ^ ^ $14. ttfl. ^^1^1 ^> ^ -gHl^ 4^ ^A>^ #4 «n^* Af* 

4^ 4, £13oll 44\fl 44 *«1 2A> 7J-£S] ^tfl4 ^ «y.4 f4)4*M, 470 mj/cm 2 78H£1 -a^ 

£4 5a<H>H nl^^47> «*€4. "RWS 2A> 3^.^S 4 ^4-. 470 mj/cm 2 785.3 -^^ 

2A> 7^ 2?ioD sjoMs. ^Mfraj o.s. «1^t§4 «g^oii #*i4 m-*.^ ^4^ <a^^ «143$1 4^ 
44(£13). £4, ^2AV 7^£fe ^aH^oi^s] ^«) ^^s] «l«fl^H 5 Vfl^l 10 % 

^4^171 nfl^-ofl Bl^7§4 7 > ^7lfe i?fl#=7j-Efe 500 mJ/cm 2 ^£S. <H^3-i- ^ S14. «l-*4 4ft «4S*B], 
£113 500 mJ/cm 2 2?iiAi ^4 «H^4£S^, «H^4fe 1.6 x 10 10 iC/sec^^ ^4 2?i6.S 4 

7lfe ^-i- <&5*4. 32AV461 a-Si?l ^-f , 4 500 mj/cm 2 fl^S} 2A> 4£S "]^^47>, 447>4S. 32A>4°1 
poly-Si?l ^ +<H ©I *€4 ^£* a-SH «l«fl 4 30 mj/cm 2 ^ 2A> 7^ 7 \ AlA>^4. 44^!, ^ 4* 

£« 1.6 x 10 10 r/seco|4s. jfl'otttSJM ^W^i** 4*^ 5^^ 43:4 4 ^4 4^* fr* ^ 

SlTfl 44. 



4)2 41 ?floM^oi| ^044^ E <a4 Tg^-oii >s^44. om 44 401, ^ £ 7 M ad<>l^ 

*o] ^4 f4]# 4444 ^ahi 44 4a ^3 134 ^ £7 > ^^4* 4«B44. ^. ^^4£S ^-<y € ojuj 
xH =l 01^3 ^4 4^^. ^7144431 443^44 £4 -¥-7M«l ^©j^o.^ n 01^3 a4 

4^0)1 ^ofl B17844, oll^47> 43W:& oflui7.i^. 5a7l(4ii2: 43S. *M*M7l «HM, 

7l4£S3 «4£. -8-371S4 4Afe 44^ 443<H44 #ft #ft4 < 13 4#°1 7>^4 Al4ft a^4^l #fe4) 
"fllftofl 44 a7l43<H 4a1 3l4 4** 444ft 443<>144 44A-1. 4a1 ^<a4 «4m4«l 34 24 7} 
« 4s ^3 ^4 ^£ofl ^*j4£S^, 0^4 1^ ^4^. 7M4 ^ Sti4 £14*11 44\E 44 4*1. *)9i Al4i- 
4«H4^£^ 4)4 ^4fe 2^44. 



£^3 ?V44 4^ 
£ift ft 4^3 4aH1# 4^44 34 4*§£°14. 
£2^ 4 4^3 4^13 4AH(44)ft 41471 34 £4«14 
£3ft ft 413 4*13 ^AH(<a4ol4£ 4^)# 41471 34 £4«14- 
s.4¥r ft 413 4*13 ^^I1(4i3 ^1^)ft ^1471 34£1°14. 
£5ft ft 413 4*13 «4o|(^<h*|)* 41*471 34 4ol14£°i4. 
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£6* 444 44, 444 44^4 CVD44 44 44£44. 

£7* 4 444 44, 444 f^p} CVD4 # 44 444 44£44. 

5L8* 4 444 TFT 42 SS^it 4444 44 44£44. 

£9*r 4 444 "S444S 434 444 TFT 42 =34)^4 4444 44 44£°14. 

£10* 4 444 «444i 43 444 £444 TFT 42 ES4]if 4444 44 44£44. 

£11* 24 444<E, 44^47} ^7lfe 44 4^ 5:444. 

£12*r 44^ 44 444 44 £444 u|.El-V5 5=444. 

£13* 4 24 7^5=4 tflt: 44€ 444 14444 444 £3014. 

£14* 42 4^ 44 44 44 44 #£4 4a 4 e44 44 4£« 444 £444. 

£15*444 444444 4^444 44£44. 

£16* 444 444 $.4 ig-^g* 4444 34 4444H44. 
£17* ^1*1^ 4i 4£4 4£4 4# 444 £444. 
£18* 44^4 *£ 444 4* 444 £444. 
£19* 444 444 44# 444 £444. 

444 

* 44* a.4 444 4444 444. 344 £44 444 444 4444. 



£1* 4 444 -a ah* 444 ofloirf. 444 44 7 1)4 444^ ^ 7>s44 44444a. 4 a&44 
44(4, s.x\. 7J-5L)* ^i7} 444* 44 JSJi 444444. £l4 (a)* 4l 4^ 4444 444 42 * 
i 4447} 4444 444 <844 444 £4*14. £, £12] (b)* 41 444 4s4 44 42 4^4 # 
44te 44* 4444. 4?! 444 £44 4±4 4#44 44 44 4444444 444 4 444 4-44 4 
44 44 444* «4 5tf4 444, 444 ■ H44 44" 444 44 #aH 7 ^x|e^ ^<H44. 

42 4^ 41 4^3 3.3L(SL# ^ H± 4^21 ^^ofl ^ a]^ ^ 7 1(4^ 44) 

*a*°i 44 a* 4^ 4*1 44 4^-& 41 1^4. J4.4 ^m«4. 4. Ji4 «• 3^2) 4=i47> 7>4«(| 
44. ^34. 4i l.i^s 44 44^4* *84fe ^4, 24 4£2i ^ 7 >4 4^1 4^J^fe 14*1 4*1471 44 
4 ia^ASfe 4 ^€4. ^4 £174 44^ 44 4°1 4°14 24 421 44 444 SW421 

^cfl vgzf ^s.7> 47>4j1. <H£ U4^tl W14 4£4 ^ i« a* 4^8*1 <>14^^! 4444 °J44a, 14 
aiAa ^<H4 44 444 «143)4 44 wl^^47> 4444. 24 4^3 sqa 44^1 244 3*4 47l ^4 «« 
4 4£4 £444 4&4. ^4*1 4€-*l 4a44 4€4 47l4« 4M4* 4#4^a4 44 44 44s 3«« 
4 44. 44 47>a}?l 44421 4? 44«-S4 iL4 4^ 44 «a 43 4£7> 44 4^4 2A>4fe ^4 J2.4 
4^4*>4, 42 ^.^fe 4i 4^4 44 ft* 2a> 7j.j£4 ^it-S 44 44 444. 44 s^£4 ^4s4 4€<>1 
4 4444. ^ 44 4 4€* 4^4 aa, Ji7>4 444 44444 444. 42 ail 444 4444 4^ 
44 4* £<§4 444 44444. 444 4* 444 44AS.4 44^ 44-^4 444 444a. 4444 
44 44 a4 444 ^.44 4 &4. 42 4^4 44 44*. 4i 4^4 4£. 4^ 444 4444 434) 44 
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^^AS ^1- ^JL7> 5^31, 44*1 <*H fl«>Wfc 50 200 nsec^3E.7> ^j^*^. 4l A}-g-* « 

^ 120 nsec^J£°l&7l nfll-oj, *1<3 aItJ-o] 120 nsec-1- 3«i<*Hfc. £1S] (b)°fl 44^1 44 ^o], 4i 
HW- *S. -^ofl *D2 *&7> 3fcA>S|£* 4°134. 



*#. *1U #£* >il2 ftZS&S. 44 ft 41 AH* 2E1«] (c)4 44^4. 4^34 4££ 

4 a-Si:H* 4-8-* 34., .(HJ-* 3* >Jl2 €^4 5A<H4 JRH *Aj7>4 ^«fl^7l 4*°i 7}^ 44 

^7} ^f>} o]& &£S\6\ 44 S^o] 7^:514. aofl 4l fioj Sj«fl 44*| 7>«44 4**1 

4* 4f^l?l <H^ <^ *2E7> *|4* Al3]oM -8-8-g- 3* ^12 2:4*4. 202 €^ 2Afe 41 g 

^s] 4s. ^, 2fli km- ^ * 4°1'9 0 M 24*4. 42 €^s] *<4|e 4i 1^ ** 
o] 4fe 2:?HWte. 2114^^-aI^ ^4 4s. 7)4 £45. 2<H*14. a-aaff* €4^4 CVD'S AS $ 

4§°1 7>^§>7l 4-g-<4 LPCVD^ ^4 sW i^fflS *)-g-4 *M^4 *r 4te 

5fl4. 



S2^r^r^S) 44*H# 44^ 4M4. 2111 ^AH2flol^(ELl) « 42 <31 *H3H 7-1 (EL2)°1H ?§S|fe|.iU 
V**. nlE^( op t3, opt3'). 3l2^Kopt4)# J:JLxiq-ol^( op t20')S. <?I:E€4. ^ 7j£. 

ol #4 4^2 (opt2 1)44 *4fe 4« §tf fcifl fc£ ±5 %7> fi|E4 ^*4.(44 n li!WM 

5.3.4^ °1 4 #4^*lf=4 1^444 £44fe ^-f7> 5U7l 4-g"4. 44 4^3. 444 
4 7 ^7>, ^-Ti^ 4S, Jg^7± «*M tfl*(H, -S.4 ««J*^7l $1* 7l^-7> 44*13^ ^ol 44444. ±.S.44°1*] 
S4fe, §efolo>o] ^ (fly -eye lens) 4 4i€S-Hl€ ^(cylindrical lens) * 44* $o] U*3j.£S4-§-*4.) 
^7l ^n}i34 5l*fl IMJ* ^4€* *a**l(opt23'). £fl*(VW0* *lfl(C 

0)^ 44 Ws«b07m4 SAF€t|-. ^-71 71%« 7m>r«861*l (S0) W^1S|<H sa^i, 71* ! 2iW 5 r*|ai 51 
«l «i» >«« ^> «3^(ex0)4 ^-sfl^* ^ Si4. E2«|-Mfe ^7ll# q-^^l 

?> ^-f °fl ^-xa ^-oj-a: fl«n£ ^«aiiq. 7i« ^Efloi^isi <^i^(£?i ifl x-y)<hi 7i* ^ <ysi 

Si °J»44 2:A> 7 > «S«fl^^. 2, #71 %q P}i3t (£Al^l ?j:-§-)^ofl ^Sla. i* 71-^ <83 xfl 

»m -8-71 ^ 4i3f o]^*H 71* ^ 2^>S|fe 2:^"*}^ 7>^4. 



^4€^- afl^S. 71* 4M 2 A].^7l 7l^oU t^n^ oflAi^r}-. £ ^|«g 

^ cflt!- 71* 2:A>^^ S]S1^ ±« (Z)D-* 51^1 tfl* »i^* ^-S.7> jflcj-. nH!M, 3£« ^ 9 

xy7l*7l iLJ§ ^.6x271*71 Ji^ *«. © y«7l*7l S^ X^* oj*4 «>1* Y2ti* «m *]* 

« "S-^S. ^ ^, 9xy7l-i:7l M.^ ^,9x271^-71 S^ 9yz7l^-7l SL^ ^ofl o)sj) 

^ofl rfl$; ^^£f Ji^*4. SE, Za^ a^*«-S.*«l **4S) 4j£4 fl^l 7l* SA>^ 



£3^- 49-71 2:^o]q- 7 ]*S1 «^o]^s 7l^£] *^2.4 tfl^A^ <flAl«t|.. ii^(LO)^ t«*B^. W 4^3(opt2 
1), 4& i.* ^1 (opt23'). «H°1^1 E^^-OVO)^ E^* *<>1 tiB^l€4. ^«1(C0)tll4 bW€ 7l*( su 
b0)£- 71* ^-3)- 7l?-7> *13 (HO). 7l*(XYZ9 xy9 xz9 yz) ^4«l^l(S0') ; 8- o ll «fl*l*3-. ?l* ^»1* ^1-8- 

e>ji 5a^4 4^2)1 ^SAfe afl7l ^ A]** Wl 7>i, ^dt, f-sl *^7l mz]$t %°] 

qtfcL, &$\7]<££. Cfl7l^ €**J OT«1<HS 71* 7l?7> ^* «)El§ ^2;A}AH t ^.-8: 

xfl^l 400 C JflHSl 71* 7>t 4d^!* 49-71* 44 *<>1 *4l7ltf* tfl7l #n ^ES. *^S.^. 

^ 71^-4 S) t > 71^-fil ^Kg. -Q- ^ 0^7] nfl g. 0l | > ^ tfloDAiSl 71* i^O^l^ 0 ]« £.o] fl<H £ <H5^# ^1* 

^ sai. 71*4 4i <M. ««>1 sa^E 7]* ^ol^ofl 4, 5»14. £ 4 7>t°H si* 7l*S] «i 
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433 *HI*l(il. i2)^r 4*°r *(W-i). 4** 33(opt-l)« 1413, 3*3 fl^W^S « 343 Z44 333 
43* *8*4. t^ol^Soflfe 3* 43 °i434S 43* 4.5. «|X|<& 43^ (mO). 433* 44 (Lm), 4334 
^>(opt-m)# 4443 a**3I, 3133 4^7lH 4* 3* 33 3:&* 4*43 44fc Jt* 33* 7)14* <r 
Si 4. £3*1)4^ s^l^* 6^^0.4. ijfla 4*(Through The Lens) 4334 4ia(zfl3#) **(Thro 
ugh The Mask (Reticle)) 43* **** ^£ 7>**4. 3E, 4*r3 *|* 3 3*114 m 4£*. 3^ 2<£U* 4* 
43 434fe 3*11 *l*44l ^93^ 7)14 A3* 3544^ <^4* 34fe 3A 7>444. 



A43 (a) vfl3 (c)ofl 4i3 *i)44 ^efol^iE 430} ^flofl tfltfl^ 44^4. u^afe- 4^3 (3 i*?-. maskl) 
4 4i3(kf^, mask2)3 ^?*€4. 41* 43 ^143433* *fc 3-°". 43*3 ^44£- 313* 

*<* &*3*. 3*. «i« *3 ^o|tf, *43| 4444 4£ 4344 ^4, *44fc 44 qH3*Jl. 
:ZEfl34 ofl^ 3** 4*43 3fl*fr ^^.4. n}i3 4<2} ^§>^. 3fl^(£4Sl (a)ofl 5a°1^ *W*S 44334 
4)ofl 444. -84*43 A*3 JL A43 (b)ofl 44^1 44 43 3ic* Si(Sil)*flofl A* Si^(Si2)7l *l^44. 
ol nj), 4Aofl 444 4^=3 4 n>H(maxkl)7> 7l* * 43(mark2)o11 H*14A4 fc*3*£ 2:3 * t**AS<1 

Ajel^ 44 *3 33 4^4 33* A*4fe #3 7}*sf|44. 43 -S3* 4*4 44 £«3^3 34 
51^^, ^4 =£jfl&7l- 3*1 *3* *ia 4* ^11 tM«! 3* (4, £4345. 437} 33 $433 ^ 

&o. ^^), Aje)§. ^0.SS1 i* 434°fl ^4 43(mark3)4 *4<*H A*4A£3, a-Si4 £3 Si3 * 

43 <*14* ol** gej-oms. 4at *r 5a4. «t«H. 6 1 *H# 7l^o.S * 5a°1^3l XSeldbuslI 
^ ^-i" «3*AS.^i ( ii* 7M€ €«lfe S^l^em- -8*Rr 71?-, 7]^ *#ol V?-8r «r 5i4. ^* ^ * 

^21^ ^ Aj-ofl si*fl-Bf^. €*fe- °1 4'^ ^171* Aj.^| S £4 si (c )efl 44«a4. si^7i 

^•(Si3)^r -iiSl**^ Si*^ol 6fl^ ^71^ ojGWji, Blic^ Si(Sil)4 ic* Si^-(Si2) tfofl Sl**«K5 

i4, Si5)ol n-#o] 444 5i4. 014 *^-4^s Stl ^el&4^s. ol^-<H^lfe- ?at **<H 

dt4*«-el€ 44H^^liBlsi sfl'i/^i- Hsfloj «g^oi4^^si 9i4 0 l i aso11 *jbl**3* 
^7> 544. 



£.53 (i) ^ (2) ol| ^-43 4<Wte* 44\«4. ^HoH(i)°fl^fe 71*^01^13 3*11 €4fe 2c* 
3*1»1 71*^- oi^ai?14. 4* as $*ol4 ?14 <:, l^s ^4°1 ^^4tH i* 3^11- 3^*4. °H, 

<fl* 0.1 W tfl^l 100 |M ^£4 A* ^tHofl *<H7>£* 2:^*4. =L ^4°1 *S* 

oi)4 7l*AS.3 *3fcA>7> «fl*4. °1* °J^3 *s* ai^<mi4 4* ^ o. s 7lft6l o^jl, 7 1* 

*3 ^.A* 7fl4i» 2:4 4S.4 ^, 7l*°l H*3°l 5fl2 ^1371* *o|)Al OJ^^ ^j^^ ^^.4. ^o!41(2)oll 

-Hfe 7l*iBfloi^si ^.4011 s)n €4fe i^* 71** ol*Aitl4. 4^-^-S ^#014 ^eH^s *4* 
*8*<^ ^«*7fl ^* 3*1# 2^8*4. °H. «fl* 0.1 m Tfl^l 100 wn^£4 £ 0 1. **fe 4.4 ^^t 0 !! 
S-<H7}£^ 2^*4. ^ ^4ol *a* Al^oW, s}i3 ^oi^o^ ai^4. ^1^13 °W i^^=3 €4 

* 3471 fl«H, 714AS.3 *2A>fe K}i3 itflol^ ^-40] 7flA]£.4£ 7flAlSlfe- sfcs<>14. ^^01^]^ 

ol^ofl «g4oi^s 3*H4 l 0 !^ 4^^ ^3s.5., n. *^3 "13 ^A7> si^-o. ^ 

Lis §1^ 71*03.3 *2A>^.4£ ^3 *^3 ZW*a. ^€3 #^ *H4 ^^ol fe°>?! ^1^°11^, 
^13^* ^31 7l^AS.3 *24» ^4fe 7>^44. 4*1 «l 4*1 4*1*1* *€ AS 4-8-4 ji, 44 344 =8 
4 34ol 4fe 4-8-^ # ^4 ^33 =ri 01^71 4*1 «-4^4 ^J°l ^33 9X°\, °1*3 **^* 

Sflo}^] ^.^1- 2:44a! ^xl ^ ^^-oflfe, B }i 3 4f-ol| i^^. 4*4fe *^^. ^^^5(14. o]« 

oj^3 ^4^- 4s* Ai^ofl^ 44 it4 oj3 as 3*oi oi^vxi, ?1* 43 4^4 7fldb* 2A> 4^4 3*0] 
h*3°1 J*ll2 333* *ofl 4i43 °J€3 33* ^44. 
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4t l *)1 75 nm^l a-Si444i tfl*«Al l mm x 50 m$ ft^ »t%SL3. 0.5 m&QS. ^4$4. 444 ftft-g- 4 
*«W 2fl 0 l*l S4 tfSfe i4««M 470 mj/cm 2 3. 3 ft, ^4 #*ft3. <S44ft ft£3 <«el* 44*1 2<H 
:&4. Eft, ;4|2 ftftft 24*M*| 150 mj/cm 2 7> £):E4 100 msec *| '3*121*1 3*}%: SS^^fe 1.0 «n5) f4 

4*1 aa«H£ ^4 tftt&s <?!44ft ft^3 €3ft 44<>1 «<HS4. £34 -83*4 «e 

*t 1012 cm" 2 Jit* #ft «t* 44^4. 



S6ft, ft -gA^f. 44^ ftft «^ #*|£l *fc£ol4. #4^4 CVD^(C2), ^1*1^1 2:ARi(C5). 

71* ftfr-a(C7)3. 7flolS^«.(GV2, GV5)ft M-H 7lft3 ft<£°l 4*1 4 ft 3 ft37H 344fe $} Si 

°1 ?!* *. »«^7>i, 4^. ft£, 4^ ft *1 *fl7l £ft sftft. 7HttJ-Bfl4H 7}^44. *o]4 ^HJe| $1 
°]Mt= 400 t*£44 7><S7>^^ S57lft i£l)ol*l Aj-ofl ^71^1- a>^.*m 7lft©l *i*lft4. #4a4 CVD4H<M 
TT t 400 "C^E^M 7><S7>^ft ^ftftti^Aj 6 )] 7l#o] ol «|«flAjfe+2l7l*(Std>0)*<fl <fi2j^ 44( 

Sil)ol 4*M4 e|M*] S44M sfl^ji, 44°1 efl°l*l SAH s\n 44(S 

i2) iS ^344, #4^4 CVD^ofl ft<£4 #4* 44MU 5tI4. 



5S0ol^l £<gs)fe 3H4*ft 0^(1) (EL 1), «3|A}Dl^o]^(2)(EL2)ofl^ flo] 33. 

4(L 1), >112 U4°J(L 2) ft *14, afl«l*l 44 4*l(optl), ^5) (optll), ft4*le1 (optl2), eflol*] 2:A> 44 
4*1 (opt2), jL5L44 0 l*l ( O pt20), 44 4^3. (opt22H S^ft 44 4^a(opt21), ft<3 44 4*1 (o 

pt23), ^14 5L<g4(Wl)ft ft*fH 71 ft £441 5.444. «W4te 2tfl^ ^AH«|o1^|* £43(0.4, 44-2-£*l 
*=r llfl °14 €«1-fe 7>^*>4. a «UH*IM*] < i ^Sl^l Sal. ft^i^ol^, YAG^l«>l^i 

•g-s] *&^|oi^i4 o>aeai|oi^j f-sl cwft^l4 ji^ ^e]« a]^-^ €^<^1 *#«B£ 



CVD^.^: RF^^-(D1)3|- #2^4 ^3^1 ^(D3)°fl ^«fl f-^4 <g^(D2)ol 71*0] BplS|fe 
fo^ ^5;H ^gc]-. #^«> "S^Wfe «l# *a 7Wi 2.<g ^1(D4)# A>*<H ^1 



£7«fl * HWi! -a*H» ft£*|| *W ^^£* 4^4. SH/^.SH^(C1), Mi'} CVD-S 

(C2), 7lft 7>^(C3), ^5l^(C4), SfloH SAVg(C5). 7lft ft^.(C7)*l ^ TflolE <ga (GV1 

vfl^l GV6)§ *«BAi 34rEM ^lU « ^(Ll), 42 ^SKLZW ^ 0 1^^<>1 *fl<»l^ 1MJ ; * 

^l(optl), ^lol^l 2:Al- ft^- ^l( 0 pt2), ^1^1^ £<a^(Wl)* »*M 7lft ^Al-ftcf. a, z}-z}-o] HS^li^. 

7>i £<a #*l(gasl ifl^ gas7), «l| 7l #*| (ventl ifl^l vent7)7> ^#5)<H Sdol, €4fe 7>=i *#fil 
Sfi^i^ «fl7l, 490] 2:^€4. ^^6.^ i+B}.^ a>4 ^-ol *lBl7lft( S ub2. sub6)*l ^ 4 

*lft4. 



(a) -M|^6ii 401 -f}-7l#al4 v] -8-el7lft( S ub0)^ 71 ft ^HH«KTD. WCK)* * 

^IS. ^^^.4. 7 }$; ?]Ti\y±2.X\ LPCVD(^ 71^ a^)^ o.S Alftuq- AV^7>i^ ^.Sl «H, 450 

t^A-l A}^- ^2l^Bl-i- l^^ft4. LPCVD^-i" AJ^OS^ 7lft -S-Xl ^^1- ^7l*>al 7lft 4iE^ W 

sfe 7l-^-«>4(3EAl^l s.^- Eflee].6)|a.AlAlft(TE0S)ft ^# ftSS ft f^a"} CVD, TE0S4 i 

ftas ft Aj-^j- cvd, £8^ 44 vB 44 «-ft #42.p> cvd -f £ «l-§-4fe ^e 7>^-ftja, 7lft AS-i^Q * 
^ ^-^ al^ft ftel, ift-g- <=!4 7>^ft <q<3- -frej *)7> iWfc ft£^ 44*1^ 4Mft «-$#sl ftft 
B ^l7> 7>^-ft 7DS.71- 7lft ?l)3l4iSAl -8-2:44. -i^ft 44ft lpcvds. qx\&7}^ ftss 4°1 soot:^ ^> 

911 75 nm ^^^.4. ol 4 f^oj SftSlfe ^ ft4 *E7> 1^4% «147> S)7l nflftofl, a|<>14 ^^^^ 
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3-#°fl sift 4°1 Tl^^lfe- % +* 4* ^ &4. 3+ £74] 44\8 ftsf #* *4^4 CVD^.(C2H 5U<H 
3 M3fe *4^4 CVDSH4 ^e) ji^s)<H Sfe CVDH* a]+*|);e, 7l* +JE4 «Hs/3* +3=4 * 

* +*«i ++ ^ €4 #* -geis- «m* «4it ^ &4. 



(b) 3"7l (a) 33 4] 3 71**, +71 #«>ll+ *H4. a« #44 +* 43471 3ft 43 ^3* 7l*l 

# £33 44 33 3*H 4°133(L0)* 44* £34 44(T2-).^ 43ft 

4. 4°13 33ft-*r 99.9999 %°13S1 jUME 3£ 700 torr<>l^Sl £fl7H3 *8434. 

(c) #71 3-58* 713 7l*+ 7>>:7> 43€ * 7l* ft^-g* -f-*M f^Sa} CVD^S ft«£*4. 4l TIMS 334 
(T3).2.3.3, A] * |f, aV^I- ^S7>iS3 7l* 350H43 #$ <§3^4* 10 nm 33ft4. af! * *A 
o|| ^ *4^4 *1BJ^ 7><g O^* 41*1*4. <^7l7H7> * *33 44 ^ &OJ3 S^**. 

(d) 4*as. £.1.3^4^4 43 3£* a>+*h €3€- 444 *4g3^4 44#3 3* 33*4. 34. 3 
3^ 444 #4^3^43 ^a|olS7>** 43 23* 3«l4*r 33 4*344. £34 44V» 44 3°1 
43 #33 443G5-* 4333)-as ^^t^, Tflois 3a* 434^. 3333 ** 44s>a3^3* 4 
*« ^ #4. 



(e) tf+O^, +7l#oli4 u]^ ^ X]^«>7l 3* 43* «8* #71 •$* 344*3 42 43S 334 
(T4) + 33*4. 333^, LPCVD^^-S. 3** AV-t 7lif *&S 43, 450 CS 3433^4* 30 nm33ta 
4. ^+ 4^44433 *(TE0S)4 3£* flfiS ft *4^4 CVD, TEOS4 I.SS ft 33 CVD, £84 

l+Ej-lfl ** *Sl-2.* CVD +* °134fe 7}^**. 43S 34-^3'n+33^4* 80 nm, 3 

iiffl ^e)A>olcn}.^. 110 ^ ^A^^-t;).. n +^el^+ l-el-SP> CVD4 LPCVD^-OS. £$<%<>\ <^]o] 



(fl. f2)4*o.S, 7ilolE§ P>^a^ <a^(T6, T6')+ ^^ft4. CMOSH i 

JEHldbnefiBll- ig+SjAl n+^^ol ^Aft n- channel TFT ^ p+^^+ ftfe p - channel TFT# ^S. ft€- 

4. ^«asi^ ^l^Sr^ ^ ^ft^l »fe ol^rH^om, °1* #el-^"M. ^1°1A-1E^ ^Sl 

^ ^ *£4 s<a *ia«fl (fi)(f2)^ -a^-a^^tih* ^^1, 3+ ^i7ift 

^^1 *^§ai H<g* ^fttt. 



(gl)(g2) #?>«-el ^^^(TT.T?')*^^. ^^SM-tUt 1 *. ^#* 33. aMeliZLiflsls}- <>1|3H ^ 
nfl^(T8)* «^ft4. +* ^H^S^fe. ^ 4*4* £S-ft *t TEOS7H -U-^olM- ^2l?>?(l £5t 
^, +71 A>*tl- ^ SZ4. 71]^ XSelinsBals}- oj^o)] ^|«q. ^ BflAi^r A-l*j-ol ^ <g^v]^, 

* #* 7l^S ft ^i€«14 *2l« «* 2* •§■** ++«■ ^ m. ol#4 ^* 33* flfl- 

^M. 3^, *i5)3°l fe* ^S€3^3# 5d4. 



3£9ir nle] ^Jlo^E b>3* ^^lftul, ^al"°l^= «>3^ 4# ^1 6 13 SA>* ««ft ^+fil ^aH, $l<>)q 
^Alofl ^21-ol^E n}3.^ ^3*>fe 3+^1 ^H«l tfl^A], TFT 42 33 #S+i «]7)«H £^$4. 7l 

£8^1 ^4 +a}*m aj^MI, *»1 4* 3* f^3AS. -S^ft4. 

£9^1 (a)^Aife £l«B *7l#ol4##, °1^4+* ^Tlft +21 7l*( S ub0) 3-o|l m^CTl), 

-aslAMssf* ^sV ^3ft4. Iiafel^a 4asl ^3* fl«W. .assliiineiliqal- slsfl 4€^sW tt^ol« 
s 4a(T9)# 7l* #ofl ^^*4. 4+6_3. ^ef^l^H 4a* 3i&ft7l 4a Ji3:4(Ti0)* ^34^1, ^. 
h!^ «w* ^^ft4. 
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£94 (b)4l4fe 3W*1# ±*XM W*WS. 4-3* €*K=- ^344 £#€4. 3L« *oflfe, 44 m# 

fceM^S ^34- 44 SH4^°fl 44 *4J3fe ««*M«i w>SL(2E*|*M &#)# 7l§AS., 4£ * 

33 «*M*!S»1W^ Sit*. 

£104 (b)4Hfc 44.2-3*4 J*** ^AjoQ 2**74 J**4| 7M4 *fl* °1** 334. -asH^E 4 

acre*)* -S45 444) MW. 

£104 (d)°l)4fe 444. ^4-o|^e o>B(T9')§ 4*4-4, ££4^31444 ^ 4** 4«H «l« ^1 

^ 4-44 -a* ^4^4- 4^*4 -a* ***ra. 

4*. XeCl. KrF, XeF, ArF -§-4 «M4i444* -84 ** "Mfc.fi.4-. ^Al^^ol^ o]^|o|£ YAGSJM 

44- ^<ar7 r ielW4. lifts] *£*l]ell44 *# 4**fe 34 7 r ¥s}4-. a, ^4^s tfl£4fe *£4| 4441 
^44 »a. €3-84 4-44 «<« « i «l* **M ** 7Br*4-. 

* *»M 44-3, £« #4 «£t> 4£ ^45 44* *a&AH 441 <WHr 4£* 41** «$* fls, se* 444 
*£ £4-* 4* ^ 5a$4. 



l) *2flfe ltfi4 tfl^| **«M *4€ «* 411 « 412 «££ a. 7 l«fca, ^81 ^ ^fl2 ^JoJJ $A 44 411 

« 4|2 fl»a 43* *4**. £- *«a*Wte. 41 1 *€^* *^*fe 4U *«)4L 412 **^# £ 

48*rte 2*4|2 *€(^$ **)**7r*t 3J°H 441, *SH 44*^ Sftfe $4* *£Hfc4-. f-efl4 itfl4 m 
*€^I4 *4€ 4* 4]i ?3 ^f!2 4.fi-3. €-7l*>jr, 4U « 412 SH *s**rl- £41 *H 4U « 412 44] 4«* 
**414 4)2:41 *i« s^££4-£. *44l 4 * *« ^7H ^ja^ai***!-*^. 



2) £- *^ 4*4^ -^4^ 44(a-Si:H)4 3:44 *?! ?fl* 4** 41**31, *ifl LPCVD(low pressure 

chemical vapor deposition) 4 41 4*0 3344 a-Si**** *H44 £3** 41471* ** «84fe $i &4 
*4*fe *W 7>**fl^4-. 

(57) ^^4 ^4 

1. 

4-«W 24t^ #4 44-i- ^4*>fe 44 ^4 

#7} *ifl4 -a^l- ^-47>, ^|i ^-1^4 -*7l 44^-£4 afcA)-^, ^71 ^1 #^4 ^4 44^-S4 ^>4 7fl4s 
^4 Aittaj as 4^44^1 7i)44fe, *I2 ^€^4 *4 44^4 a*>a ^4^, -*4 ^2:A> a&AV» & 
4414 «B«-^s#? ^4 44^- 444fe 3l«>la, 

^■4 411 * ^12 ^l^fe, 

(-8-71 41.1 ^-€^4 *A #) > (-8-4 412 ^-€^4 *s£t ^-) 
* f^AS efe 44 44 4"^. 

2. 

411**11 5a<H4. *4 4|i ^ *4 412 *€^fe. 
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(^-7i 41 ^s.\ > (^-7i 42 7ts.) 

* E# ^*Hr ^ 

41**11 sa<H^i. #71 Jin i « #7i 42 

(-8-71 41 ^iSl 2:A> < (A> 7 1 ^2 #€^3 SA> 7^) 

43*8-41 5a<>H. -8-71 ^o] .-SfcH«M3l. $7} 4l #€^3 ^Vfe ^ a -Si:HsHW "13 <>l**W7l 

flt^ola, 42 2:A>fe ^7l a-Si:H^ -g-fr 4^ 7 8^« fl*7l fl* #3-9^. *Rr «W 

5. 

*W *«* -S-71 *«te iWHr ^ 33 **WoI, 

4 i ©Wte 4 1 *€4. 

42 tt<fl*M=r 42 <>t 

*7l -a^A> ^^7>. 41 #€^3 -*7l ^^ASfil *7l 4l #7] ^ASS) 2:A>fi] 

a}» «HMH $^<L^ -8-71 «H*h* 

-*7l 41 « 42*«ife. 

(-*7l 41 *i > (^71 42 

* Wfe ^ Mia *fe «w m **1. 
*M Sfl<H<*l. -8-71 41 « -8-71 42 M&fe. 

W 41 ^-1^51 SA> > (Aj-7) 42 *«^3 2:A> #£) 

At 1 * 7. 

45**1 5U°H. a>71 41 -*7l 42 

tfM 41 £4 7^£) < (A>7| 42 flifil SA]- 



14 



^7fl#S| ^-2002-0094062 



» ^HJils. «fe ^ s]^ ^i. 

8. 
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